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1. Real Party in Interest 

The real party in interest for this application is the assignee: 

Taiwan Semiconductor Manufacturing Co., Ltd. 
121 Park Avenue, No. 3 
Science Based Industrial Park 
Hsin-Chu, Taiwan, Republic of China 

An assignment has been recorded for this United States Patent application. 

2. Related Appeals and Interferences 

There are no related appeals or interferences for this United States Patent 

application. 

3. Status of the Claims 

Claims 1-19 are pending in this application. No claims have been canceled, 
allowed, objected to or subject to restriction. Claim 13 is finally rejected under 35 U.S.C. § 112, 
first paragraph. Claims 1-2, 7-8, 12, 14 and 19 are finally rejected under 35 U.S.C. § 102(b). 
Claims 3-6, 9-11, 13 and 15-18 are finally rejected under 35 U.S.C. § 103(a). 

4. Status of the Amendments 

A reply, filed 26 September 2003, was submitted in response to the office action 
made FINAL, in order to overcome the Examiner's rejections of the claims pending within this 
application. In an advisory action mailed on 27 October 2003, the Examiner indicated that 
appellant's response was considered but did not place appellant's application in condition for 
allowance, for reasons related to those of record. 

5. Summary of the Invention 

The invention provides a method for forming within a semiconductor integrated 

circuit microelectronic fabrication a plurality of semiconductor devices having a corresponding 

plurality of gate dielectric layers having a corresponding plurality of gate dielectric layer 
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thicknesses, wherein the semiconductor integrated circuit microelectronic fabrication is formed 
with enhanced manufacturability. (paragraph 0018) 

The present invention realizes the foregoing object by first defining a sequential 
and repetitive thermal oxidation and partial stripping method for forming upon a semiconductor 
substrate a plurality of gate dielectric layers having a maximum numbered plurality of differing 
thicknesses formed employing a corresponding maximum numbered plurality of thermal 
oxidation process steps. Similarly, the present invention then provides for sequentially and 
repetitively thermally oxidizing and partially stripping the semiconductor substrate to form 
thereupon the plurality of gate dielectric layers, but having less than the maximum numbered 
plurality of differing thicknesses formed employing less than the corresponding maximum 
numbered plurality of thermal oxidation process steps. Finally, the present invention provides 
for supplementally thermally annealing the semiconductor substrate to compensate for forming 
thereupon the plurality of gate dielectric layers having less than the maximum numbered 
plurality of differing thicknesses formed employing less than the corresponding maximum 
numbered plurality of thermal oxidation process steps. Within the present invention, the 
supplemental thermal annealing provides the semiconductor substrate with a uniform aggregate 
thermal exposure such that, for example and without limitation, device performance within the 
semiconductor substrate may be uniformly effected and modeled independently of a number of 
thermal oxidation process steps to which the semiconductor substrate is exposed, (paragraph 
0020) 

The invention is claimed in three levels of scope including: (1) a general thermal 
annealing compensation method in accord with claims 1-7 not otherwise teaching a specific 
number of gate oxide layers; (2) a more specific thermal annealing compensation method in 
accord with claims 8-12 teaching a total of three gate oxide layers; and (3) a more specific 
thermal annealing compensation method in accord with claims 12-19 teaching that appellant's 
supplemental thermal annealing compensation method provides no additional gate oxide layer. 
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Independent claim 1 is read on the specification and drawings as follows: 

1. (original) A method for fabricating a semiconductor substrate comprising: 

defining a sequential and repetitive thermal oxidation and partial stripping method for 
forming upon a semiconductor substrate a plurality of gate dielectric layers 14a/18a/22 having a 
maximum numbered plurality of differing thicknesses formed employing a corresponding 
maximum numbered plurality of thermal oxidation process steps 16/20/24; (Figs. 1-5 and 
paragraphs 0030-0049 counted by hand) 

sequentially and repetitively thermally oxidizing and partially stripping the 
semiconductor substrate to form thereupon the plurality of gate dielectric layers 34a/34b/42 
having less than the maximum numbered plurality of differing thicknesses formed employing 
less than the corresponding maximum numbered plurality of thermal oxidation process steps 
36/44; (Figs. 6-9 and paragraphs 0052-0062 counted by hand) and 

supplementally thermally annealing 40 the semiconductor substrate to compensate for 
forming thereupon the plurality of gate dielectric layers 34a/34b/42 having less than the 
corresponding maximum numbered plurality of differing thicknesses formed employing less than 
the corresponding maximum numbered plurality of thermal oxidation process steps 36/44. (Fig. 
7 and paragraphs 0054-0056) 

6. Issues 

I. Whether claim 13 may properly be rejected under 35 U.S.C. § 1 12, first 
paragraph, as containing subject matter which was not described in the specification in such a 
way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 
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II. Whether claims 1-2, 7-8, 12, 14 and 19 may properly be rejected under 35 
U.S.C. § 102(b) as being anticipated by appellant's admitted prior art. 

III. Whether claims 3-6, 9-11, 13 and 15-18 may properly be rejected under 35 
U.S.C. § 103(a) as being unpatentable over appellant's admitted prior art. 

7. Grouping of Claims 

Claims 1-7 (group I) are directed towards a first claimed embodiment of the 

invention. 

Claims 8-12 (group II) are directed towards a second claimed embodiment of the 

invention. 

Claims 13-19 (group III) are directed towards a third claimed embodiment of the 

invention. 

The claims stand or fall together within their respective groups. 

8. Argument 

I. Claim 13 may not properly be rejected under 35 U.S.C. § 1 12, first paragraph, 
as containing subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventorf s), at the time the 
application was filed, had possession of the claimed invention. 

a. The Examiner's Assertions 

At page 2, last paragraph of the office action made FINAL, the Examiner asserts 
that "[t]he specification, as originally filed, fails to provide support for the limitation of 
'supplementally thermally annealing the semiconductor substrate without forming a gate 
dielectric layer' since the supplemental thermal anneal will inherently produce another gate 
dielectric since it is equivalent to the twice thermally oxidized substrate of the prior art." 
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At page 4, first paragraph of the office action made FINAL, the Examiner further 
asserts that appellant's citation of paragraph 0056 as teaching the above supplemental thermal 
annealing does not overcome the Examiner's rejections since the same does not "compensate for 
forming thereupon the gate dielectric layers having less than the corresponding maximum 
numbered plurality of differing thicknesses" as required in appellant's claim 13. 

b. Appellant's Response 

In response in a first instance, appellant respectfully disagrees with the 
Examiner's assertion that appellant's specification as originally filed fails to provide support for 
the limitation "supplementally thermally annealing the semiconductor substrate without forming 
a gate dielectric layer." 

Rather, appellant believes that appellant's paragraph 0056 (counted by hand and 
reproduced below for reference) provides support for appellant's limitation of "supplementally 
thermally annealing the semiconductor substrate without forming a gate dielectric layer." 

" The compensating thermal annealing environment 40 may comprise purely a 
thermal annealing environment (i.e., an unreactive environment) or in an alternative (and 
preferably) may comprise an oxidizing thermal annealing environment in accord with the 
second thermal oxidizing environment 20 as illustrated within the schematic cross- 
sectional diagram of Fig. 3. Within the preferred embodiment of the present invention, 
the compensating thermal annealing environment 40 is intended to provide a 
compensating thermal exposure to the semiconductor integrated circuit microelectronic 
fabrication whose schematic cross-sectional diagram is illustrated in Fig. 7 without 
forming any independent gate oxide layers therein ." (emphasis added) 

In accord with the foregoing disclosure, and in particular insofar as appellant's supplemental 
thermal annealing environment "may comprise purely a thermally annealing environment (i.e., 
an unreactive environment)" appellant asserts that it is very clearly described in appellant's 
specification that appellant's supplemental annealing thermal annealing of appellant's 
semiconductor substrate may be effected "without forming any independent gate oxide layer 
therein." 
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In a second instance, and in response to the Examiner's assertion that appellant's 
citation of paragraph 0056 does not overcome the Examiner's rejections since the same does not 
"compensate for forming thereupon the gate dielectric layers having less than the corresponding 
maximum numbered plurality of differing thicknesses" as required in appellant's claim 13, 
appellant further cites paragraph 0065 (counted by hand and provided below for reference). 

"Upon forming the semiconductor integrated circuit microelectronic fabrication 
whose schematic cross-sectional diagram is illustrate in Fig. 10, there is provided by the 
present invention a semiconductor integrated circuit microelectronic fabrication in accord 
with the preferred embodiment of the present invention. The semiconductor integrated 
circuit microelectronic fabrication has formed therein devices with gate oxide layers of 
differing thicknesses of less than a maximum number of differing thicknesses, and with 
predictable and uniform properties. The foregoing result is realized by providing a 
compensating thermal annealing treatment to the semiconductor integrated circuit 
microelectronic fabrication incident to its fabrication . While the compensating thermal 
treatment is illustrated interposed between forming various gate oxide layers, it may also 
be provided prior to forming the various gate oxide layers or after forming the various 
gate oxide layers." (emphasis added) 

Paragraph 0065 clearly provides that appellant's supplementary thermal annealing is intended to 
compensate for forming appellant's gate oxide layers of less than a maximum numbered plurality 
of differing thicknesses. 



In light of the foregoing responses, appellant respectfully submits that appellant's 
specification clearly supports all aspects of the subject matter claimed within appellant's claim 
13, and thus appellant respectfully requests that the Examiner's rejection of claim 13 under 35 
U.S.C. § 1 12, first paragraph, be reversed. 

n. Claims 1-2, 7-8, 12, 14 and 19 may not properly be rejected under 35 U.S.C. § 
102(b) as being anticipated by appellant's admitted prior art. 



7 



67,200-506; TSMC 00-804 
Serial Number 09/920,911 

III. Claims 3-6. 9-1 K 13 and 15-18 may not properly be rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over appellant's admitted prior art. 



a. Appellant's Admitted Prior Art 

Appellant assumes that the Examiner intends for appellant's admitted prior art 
that which appellant initially discloses in paragraph 0029 (counted by hand) and reproduced 
below for reference. 



"Referring now to Fig. 1 to Fig. 5, there is shown a series of schematic cross- 
sectional diagrams illustrating the results of progressive stages in forming within a 
semiconductor integrated microelectronic fabrication, and in accord with a generally 
conventional method, a series of gate dielectric layers. Within the schematic cross- 
sectional diagrams of Fig. 1 to Fig. 5, the process flow is generally conventional (in 
accord with disclosures of the Related Art references which are incorporated herein fully 
by reference), but the process parameters need not be conventional." 

The presumed admitted prior art thus includes appellant's Fig.l to Fig. 5, as well as appellant's 
disclosure thereof in appellant's specification at paragraphs 0029 to 0047. 



b. The Examiner's Assertions 

At page 3, first section of the office action made FINAL and within the paragraph 
bridging pages 2-3 of the office action mailed 24 September 2002, the Examiner reads 
appellant's admitted prior art onto appellant's independent claim 1. 



In so doing, the Examiner asserts that appellant's admitted prior art provides for 
"supplementally thermally annealing a semiconductor substrate to compensate for forming 
thereupon a plurality of gate dielectric layers having less than a corresponding maximum 
numbered plurality of thermal oxidation process steps," in accord with appellant's claim 1 
(clause 3), claim 8 (clause 3) and claim 13 (clause 3). 
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At page 3, second section of the office action made FINAL and at page 3 of the 
office action mailed 24 September 2002, the Examiner predicates unpatentability of other of 
appellant's claims (with respect to both process ordering limitations and parametric limitations) 
as being obvious absent a showing of new or unexpected results. In so doing, the Examiner cites 
In re Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 1946). 

c. Appellant's Response 

In response, appellant respectfully disagrees within the Examiner's reading of 
appellant's admitted prior art insofar as the Examiner within the paragraph bridging pages 2-3 of 
the office action mailed on 24 September 2002 characterizes prior art thermal oxidizing process 
step 24 in appellant's Fig. 5 as a supplemental thermal annealing process step in accord with 
appellant's claim 1 (clause 3), claim 8 (clause 3) and claim 13 (clause 3). 

Rather, prior art thermal oxidizing process step 24 in appellant's Fig. 5 is 
employed for forming prior art third gate oxide layer 22 upon prior art active region 1 lc of prior 
art three times thermally oxidized semiconductor substrate 10'" (page 19, second full paragraph), 
and is thus not a supplemental thermal annealing process step (absent forming a gate oxide in 
particular in accord with appellant's claim 13) but rather a non-supplemental thermal oxidizing 
process step which is employed for forming a specific gate dielectric layer of a specific thickness 
upon a specific active region of prior art semiconductor substrate Within appellant's admitted 
prior art as illustrated in Fig. 1 to Fig. 5 and as cited by the Examiner, prior art thermal oxidizing 
process steps 16, 20 and 24 are employed for forming prior art corresponding gate dielectric 
layers 14a, 18a and 22 upon prior art corresponding active regions 11a, lib and 1 lc of prior art 
three times thermally oxidized semiconductor substrate 10 1 ", and thus there is no supplemental 
thermal annealing process step employed within appellant's admitted prior art. 
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Thus, since each and every limitation within appellant's invention as disclosed 
and claimed within claim 1, claim 8 and claim 13 is not taught within appellant's admitted prior 
art, in particular with respect to a supplemental thermal annealing process step for thermally 
annealing a semiconductor substrate to compensate for forming thereupon a plurality of gate 
dielectric layers having less than a corresponding maximum numbered plurality of differing 
thicknesses formed employing less than a corresponding maximum numbered plurality of 
thermal oxidation process steps (and in particular absent forming a gate oxide thereupon in 
accord with claim 13), appellant asserts that claim 1, claim 8 and claim 13 may not properly be 
rejected under 35 U.S.C. § 102(b) as being anticipated by appellant's admitted prior art. 

Since the remaining claims within the foregoing rejections are dependent upon 
claim 1, claim 8 or claim 13 and carry all of the limitations of claim 1, claim 8 or claim 13, 
appellant additionally asserts that those remaining claims may also not properly be rejected 
under 35 U.S.C. § 102(b) as being anticipated by appellant's admitted prior art. 

In light of the foregoing response, appellant respectfully requests that: (1) the 
Examiner's rejections of claims 1-2, 7-8, 12, 14 and 19 under 35 U.S.C. § 102(b) as being 
anticipated by appellant's admitted prior art; and (2) the Examiner's rejections of appellant's 
claims 3-6, 9-11, 13 and 15-18 under 35 U.S.C. § 103(a) as being unpatentable over appellant's 
admitted prior art, be reversed. 

9. Summary 

Appellant's invention as disclosed and claimed within claim 1 and claim 8 is 
directed towards a method for fabricating a semiconductor substrate to form thereupon a 
plurality of gate dielectric layers having less than a corresponding maximum numbered plurality 
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of differing thicknesses formed employing less than a corresponding maximum numbered 
plurality of thermal oxidation process steps. The method employs a supplemental thermal 
annealing process step, which is absent from appellant's admitted prior art, to compensate for the 
less than corresponding maximum numbered plurality of thermal oxidation process steps. In 
addition, and in accord with claim 13, the supplemental thermal annealing process step does not 
form a gate dielectric layer upon appellant's semiconductor substrate. 



10. Conclusion 

Appellant requests that the Board of Patent Appeals and Interferences reverse the 
Examiner's action in rejecting the claims within this application within the office action made 
FINAL. Allowance of all claims pending within this application, in accord with the appended 
copy of the claims, is respectfully requested. 

/ Respectfullyjsubmitted, 



Randy W. Tung (Reg. No. 3 1,3 1 1) 



Tung & Associates 

838 West Long Lake Road - Suite 120 
Bloomfield Hills, MI 48302 
248-540-4040 (voice) 
248-540-4035 (facsimile) 
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APPENDIX 
COMPLETE COPY OF THE CLAIMS 

1 . (original) A method for fabricating a semiconductor substrate comprising: 

defining a sequential and repetitive thermal oxidation and partial stripping method for 
forming upon a semiconductor substrate a plurality of gate dielectric layers having a maximum 
numbered plurality of differing thicknesses formed employing a corresponding maximum 
numbered plurality of thermal oxidation process steps; 

sequentially and repetitively thermally oxidizing and partially stripping the 
semiconductor substrate to form thereupon the plurality of gate dielectric layers having less than 
the maximum numbered plurality of differing thicknesses formed employing less than the 
corresponding maximum numbered plurality of thermal oxidation process steps; and 

supplementally thermally annealing the semiconductor substrate to compensate for 
forming thereupon the plurality of gate dielectric layers having less than the corresponding 
maximum numbered plurality of differing thicknesses formed employing less than the 
corresponding maximum numbered plurality of thermal oxidation process steps. 

2. (original) The method of claim 1 wherein the maximum numbered plurality is at least three. 

3. (original) The method of claim 1 wherein the maximum numbered plurality is greater than 
three. 

4. (original) The method of claim 1 wherein the plurality of differing thicknesses encompass a 
range including a low thickness of from about 10 to about 40 angstroms and a high thickness of 
from about 50 to about 200 angstroms. 
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5. (original) The method of claim 1 wherein the supplemental thermal annealing is undertaken 
prior to forming the plurality of gate dielectric layers upon the semiconductor substrate. 

6. (original) The method of claim 1 wherein the supplemental thermal annealing is undertaken 
interposed between forming the plurality of gate dielectric layers upon the semiconductor 
substrate. 

7. (original) The method of claim 1 wherein the supplemental thermal annealing is undertaken 
subsequent to forming the plurality of gate dielectric layers upon the semiconductor substrate. 

8. (original) A method for fabricating a semiconductor substrate comprising: 

defining a sequential and repetitive thermal oxidation and partial stripping method for 
forming upon a semiconductor substrate a plurality of gate dielectric layers having three 
differing thicknesses formed employing three thermal oxidation process steps; 

sequentially and repetitively thermally oxidizing and partially stripping the 
semiconductor substrate to form thereupon the plurality of gate dielectric layers having less than 
the three differing thicknesses formed employing less than the three thermal oxidation process 
steps; and 

supplementally thermally annealing the semiconductor substrate to compensate for 
forming thereupon the plurality of gate dielectric layers having the less than three differing 
thicknesses formed employing the less than three thermal oxidation process steps. 

9. (original) The method of claim 8 wherein the plurality of differing thicknesses encompass a 
range including a low thickness of from about 10 to about 40 angstroms and a high thickness of 
from about 50 to about 200 angstroms. 
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10. (original) The method of claim 8 wherein the supplemental thermal annealing is undertaken 
prior to forming the plurality of gate dielectric layers upon the semiconductor substrate. 

1 1 . (original) The method of claim 8 ^yherein the supplemental thermal annealing is undertaken 
interposed between forming the plurality of gate dielectric layers upon the semiconductor 
substrate. 

12. (original) The method of claim 8 wherein the supplemental thermal annealing is undertaken 
subsequent to forming the plurality of gate dielectric layers upon the semiconductor substrate. 

13. (previously presented) A method for fabricating a semiconductor substrate comprising: 

defining a sequential and repetitive thermal oxidation and partial stripping method for 
forming upon a semiconductor substrate a plurality of gate dielectric layers having a maximum 
numbered plurality of differing thicknesses formed employing a corresponding maximum 
numbered plurality of thermal oxidation process steps; 

sequentially and repetitively thermally oxidizing and partially stripping the 
semiconductor substrate to form thereupon the plurality of gate dielectric layers having less than 
the maximum numbered plurality of differing thicknesses formed employing less than the 
corresponding maximum numbered plurality of thermal oxidation process steps; and 

supplementally thermally annealing the semiconductor substrate without forming a gate 
dielectric layer thereupon to compensate for forming thereupon the plurality of gate dielectric 
layers having less than the corresponding maximum numbered plurality of differing thicknesses 
formed employing less than the corresponding maximum numbered plurality of thermal 
oxidation process steps. 
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14. (previously presented) The method of claim 13 wherein the maximum numbered plurality is 
at least three. 

15. (previously presented) The method of claim 13 wherein the maximum numbered plurality is 
greater than three. 

16. (previously presented) The method of claim 13 wherein the plurality of differing thicknesses 
encompass a range including a low thickness of from about 10 to about 40 angstroms and a high 
thickness of from about 50 to about 200 angstroms. 

17. (previously presented) The method of claim 13 wherein the supplemental thermal annealing 
is undertaken prior to forming the plurality of gate dielectric layers upon the semiconductor 
substrate. 

18. (previously presented) The method of claim 13 wherein the supplemental thermal annealing 
is undertaken interposed between forming the plurality of gate dielectric layers upon the 
semiconductor substrate. 

19. (previously presented) The method of claim 13 wherein the supplemental thermal annealing 
is undertaken subsequent to forming the plurality of gate dielectric layers upon the 
semiconductor substrate. 
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Sir: 

In response to rejection of the claims in the above referenced application for 
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notice of appeal on 3 November 2003. In accord with appellant's notice of appeal, please accept 
this appeal brief. No oral argument is requested. 



1 



67,200-506; TSMC 00-804 
Serial Number 09/920,911 



1. Real Party in Interest 

The real party in interest for this application is the assignee: 

Taiwan Semiconductor Manufacturing Co., Ltd. 
121 Park Avenue, No. 3 
Science Based Industrial Park 
Hsin-Chu, Taiwan, Republic of China 

An assignment has been recorded for this United States Patent application. 

2. Related Appeals and Interferences 

There are no related appeals or interferences for this United States Patent 

application. 

3. Status of the Claims 

Claims 1-19 are pending in this application. No claims have been canceled, 
allowed, objected to or subject to restriction. Claim 13 is finally rejected under 35 U.S.C. § 1 12, 
first paragraph. Claims 1-2, 7-8, 12, 14 and 19 are finally rejected under 35 U.S.C. § 102(b). 
Claims 3-6, 9-11, 13 and 15-18 are finally rejected under 35 U.S.C. § 103(a). 

4. Status of the Amendments 

A reply, filed 26 September 2003, was submitted in response to the office action 
made FINAL, in order to overcome the Examiner's rejections of the claims pending within this 
application. In an advisory action mailed on 27 October 2003, the Examiner indicated that 
appellant's response was considered but did not place appellant's application in condition for 
allowance, for reasons related to those of record. 

5. Summary of the Invention 

The invention provides a method for forming within a semiconductor integrated 

circuit microelectronic fabrication a plurality of semiconductor devices having a corresponding 

plurality of gate dielectric layers having a corresponding plurality of gate dielectric layer 
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thicknesses, wherein the semiconductor integrated circuit microelectronic fabrication is formed 
with enhanced manufacturability. (paragraph 0018) 

The present invention realizes the foregoing object by first defining a sequential 
and repetitive thermal oxidation and partial stripping method for forming upon a semiconductor 
substrate a plurality of gate dielectric layers having a maximum numbered plurality of differing 
thicknesses formed employing a corresponding maximum numbered plurality of thermal 
oxidation process steps. Similarly, the present invention then provides for sequentially and 
repetitively thermally oxidizing and partially stripping the semiconductor substrate to form 
thereupon the plurality of gate dielectric layers, but having less than the maximum numbered 
plurality of differing thicknesses formed employing less than the corresponding maximum 
numbered plurality of thermal oxidation process steps. Finally, the present invention provides 
for supplementally thermally annealing the semiconductor substrate to compensate for forming 
thereupon the plurality of gate dielectric layers having less than the maximum numbered 
plurality of differing thicknesses formed employing less than the corresponding maximum 
numbered plurality of thermal oxidation process steps. Within the present invention, the 
supplemental thermal annealing provides the semiconductor substrate with a uniform aggregate 
thermal exposure such that, for example and without limitation, device performance within the 
semiconductor substrate may be uniformly effected and modeled independently of a number of 
thermal oxidation process steps to which the semiconductor substrate is exposed, (paragraph 
0020) 

The invention is claimed in three levels of scope including: (1) a general thermal 
annealing compensation method in accord with claims 1-7 not otherwise teaching a specific 
number of gate oxide layers; (2) a more specific thermal annealing compensation method in 
accord with claims 8-12 teaching a total of three gate oxide layers; and (3) a more specific 
thermal annealing compensation method in accord with claims 12-19 teaching that appellant's 
supplemental thermal annealing compensation method provides no additional gate oxide layer. 
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Independent claim 1 is read on the specification and drawings as follows: 

1. (original) A method for fabricating a semiconductor substrate comprising: 

defining a sequential and repetitive thermal oxidation and partial stripping method for 
forming upon a semiconductor substrate a plurality of gate dielectric layers 14a/18a/22 having a 
maximum numbered plurality of differing thicknesses formed employing a corresponding 
maximum numbered plurality of thermal oxidation process steps 16/20/24; (Figs. 1-5 and 
paragraphs 0030-0049 counted by hand) 

sequentially and repetitively thermally oxidizing and partially stripping the 
semiconductor substrate to form thereupon the plurality of gate dielectric layers 34a/34b/42 
having less than the maximum numbered plurality of differing thicknesses formed employing 
less than the corresponding maximum numbered plurality of thermal oxidation process steps 
36/44; (Figs. 6-9 and paragraphs 0052-0062 counted by hand) and 

supplementally thermally annealing 40 the semiconductor substrate to compensate for 
forming thereupon the plurality of gate dielectric layers 34a/34b/42 having less than the 
corresponding maximum numbered plurality of differing thicknesses formed employing less than 
the corresponding maximum numbered plurality of thermal oxidation process steps 36/44. (Fig. 
7 and paragraphs 0054-0056) 

6. Issues 

I. Whether claim 13 may properly be rejected under 35 U.S.C. § 112, first 
paragraph, as containing subject matter which was not described in the specification in such a 
way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 
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II. Whether claims 1-2, 7-8, 12, 14 and 19 may properly be rejected under 35 
U.S.C. § 102(b) as being anticipated by appellant's admitted prior art. 

III. Whether claims 3-6, 9-11, 13 and 15-18 may properly be rejected under 35 
U.S.C. § 103(a) as being unpatentable over appellant's admitted prior art. 

7. Grouping of Claims 

Claims 1-7 (group I) are directed towards a first claimed embodiment of the 

invention. 

Claims 8-12 (group II) are directed towards a second claimed embodiment of the 

invention. 

Claims 13-19 (group III) are directed towards a third claimed embodiment of the 

invention. 

The claims stand or fall together within their respective groups. 

8. Argument 

I. Claim 13 may not properly be rejected under 35 U.S.C. § 1 12, first paragraph, 
as containing subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

a. The Examiner's Assertions 

At page 2, last paragraph of the office action made FINAL, the Examiner asserts 
that "[t]he specification, as originally filed, fails to provide support for the limitation of 
'supplementally thermally annealing the semiconductor substrate without forming a gate 
dielectric layer' since the supplemental thermal anneal will inherently produce another gate 
dielectric since it is equivalent to the twice thermally oxidized substrate of the prior art." 
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At page 4, first paragraph of the office action made FINAL, the Examiner further 
asserts that appellant's citation of paragraph 0056 as teaching the above supplemental thermal 
annealing does not overcome the Examiner's rejections since the same does not "compensate for 
forming thereupon the gate dielectric layers having less than the corresponding maximum 
numbered plurality of differing thicknesses" as required in appellant's claim 13. 

b. Appellant's Response 

In response in a first instance, appellant respectfully disagrees with the 
Examiner's assertion that appellant's specification as originally filed fails to provide support for 
the limitation "supplementally thermally annealing the semiconductor substrate without forming 
a gate dielectric layer." 

Rather, appellant believes that appellant's paragraph 0056 (counted by hand and 
reproduced below for reference) provides support for appellant's limitation of "supplementally 
thermally annealing the semiconductor substrate without forming a gate dielectric layer." 

" The compensating thermal annealing environment 40 may comprise purely a 
thermal annealing environment (i.e., an unreactive environment) or in an alternative (and 
preferably) may comprise an oxidizing thermal annealing environment in accord with the 
second thermal oxidizing environment 20 as illustrated within the schematic cross- 
sectional diagram of Fig. 3. Within the preferred embodiment of the present invention, 
the compensating thermal annealing environment 40 is intended to provide a 
compensating thermal exposure to the semiconductor integrated circuit microelectronic 
fabrication whose schematic cross-sectional diagram is illustrated in Fig. 7 without 
forming any independent gate oxide layers therein ," (emphasis added) 

In accord with the foregoing disclosure, and in particular insofar as appellant's supplemental 
thermal annealing environment "may comprise purely a thermally annealing environment (i.e., 
an unreactive environment)" appellant asserts that it is very clearly described in appellant's 
specification that appellant's supplemental annealing thermal annealing of appellant's 
semiconductor substrate may be effected "without forming any independent gate oxide layer 
therein." 
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In a second instance, and in response to the Examiner's assertion that appellant's 
citation of paragraph 0056 does not overcome the Examiner's rejections since the same does not 
"compensate for forming thereupon the gate dielectric layers having less than the corresponding 
maximum numbered plurality of differing thicknesses" as required in appellant's claim 13, 
appellant further cites paragraph 0065 (counted by hand and provided below for reference). 

"Upon forming the semiconductor integrated circuit microelectronic fabrication 
whose schematic cross-sectional diagram is illustrate in Fig. 10, there is provided by the 
present invention a semiconductor integrated circuit microelectronic fabrication in accord 
with the preferred embodiment of the present invention. The semiconductor integrated 
circuit microelectronic fabrication has formed therein devices with gate oxide layers of 
differing thicknesses of less than a maximum number of differing thicknesses, and with 
predictable and uniform properties. The foregoing result is realized by providing a 
compensating thermal annealing treatment to the semiconductor integrated circuit 
microelectronic fabrication incident to its fabrication . While the compensating thermal 
treatment is illustrated interposed between forming various gate oxide layers, it may also 
be provided prior to forming the various gate oxide layers or after forming the various 
gate oxide layers." (emphasis added) 

Paragraph 0065 clearly provides that appellant's supplementary thermal annealing is intended to 
compensate for forming appellant's gate oxide layers of less than a maximum numbered plurality 
of differing thicknesses. 



In light of the foregoing responses, appellant respectfully submits that appellant's 
specification clearly supports all aspects of the subject matter claimed within appellant's claim 
13, and thus appellant respectfully requests that the Examiner's rejection of claim 13 under 35 
U.S.C. § 1 12, first paragraph, be reversed. 

II. Claims 1-2, 7-8, 12, 14 and 19 may not properly be rejected under 35 U.S.C. § 
102(b) as being anticipated by appellant's admitted prior art. 
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III. Claims 3-6, 9-11, 13 and 15-18 may not properly be rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over appellant's admitted prior art. 

a. Appellant's Admitted Prior Art 

Appellant assumes that the Examiner intends for appellant's admitted prior art 
that which appellant initially discloses in paragraph 0029 (counted by hand) and reproduced 
below for reference. 

"Referring now to Fig. 1 to Fig. 5, there is shown a series of schematic cross- 
sectional diagrams illustrating the results of progressive stages in forming within a 
semiconductor integrated microelectronic fabrication, and in accord with a generally 
conventional method, a series of gate dielectric layers. Within the schematic cross- 
sectional diagrams of Fig. 1 to Fig. 5, the process flow is generally conventional (in 
accord with disclosures of the Related Art references which are incorporated herein fully 
by reference), but the process parameters need not be conventional." 

The presumed admitted prior art thus includes appellant's Fig.l to Fig. 5, as well as appellant's 
disclosure thereof in appellant's specification at paragraphs 0029 to 0047. 

b. The Examiner's Assertions 

At page 3, first section of the office action made FINAL and within the paragraph 
bridging pages 2-3 of the office action mailed 24 September 2002, the Examiner reads 
appellant's admitted prior art onto appellant's independent claim 1. 

In so doing, the Examiner asserts that appellant's admitted prior art provides for 
"supplementally thermally annealing a semiconductor substrate to compensate for forming 
thereupon a plurality of gate dielectric layers having less than a corresponding maximum 
numbered plurality of thermal oxidation process steps," in accord with appellant's claim 1 
(clause 3), claim 8 (clause 3) and claim 13 (clause 3). 
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At page 3, second section of the office action made FINAL and at page 3 of the 
office action mailed 24 September 2002, the Examiner predicates unpatentability of other of 
appellant's claims (with respect to both process ordering limitations and parametric limitations) 
as being obvious absent a showing of new or unexpected results. In so doing, the Examiner cites 
In re Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 1946). 

c. Appellant's Response 

In response, appellant respectfully disagrees within the Examiner's reading of 
appellant's admitted prior art insofar as the Examiner within the paragraph bridging pages 2-3 of 
the office action mailed on 24 September 2002 characterizes prior art thermal oxidizing process 
step 24 in appellant's Fig. 5 as a supplemental thermal annealing process step in accord with 
appellant's claim 1 (clause 3), claim 8 (clause 3) and claim 13 (clause 3). 

Rather, prior art thermal oxidizing process step 24 in appellant's Fig. 5 is 
employed for forming prior art third gate oxide layer 22 upon prior art active region 11c of prior 
art three times thermally oxidized semiconductor substrate 10 n< (page 19, second full paragraph), 
and is thus not a supplemental thermal annealing process step (absent forming a gate oxide in 
particular in accord with appellant's claim 13) but rather a non-supplemental thermal oxidizing 
process step which is employed for forming a specific gate dielectric layer of a specific thickness 
upon a specific active region of prior art semiconductor substrate Within appellant's admitted 
prior art as illustrated in Fig. 1 to Fig. 5 and as cited by the Examiner, prior art thermal oxidizing 
process steps 16, 20 and 24 are employed for forming prior art corresponding gate dielectric 
layers 14a, 18a and 22 upon prior art corresponding active regions 1 la, 1 lb and 1 1c of prior art 
three times thermally oxidized semiconductor substrate 10 m , and thus there is no supplemental 
thermal annealing process step employed within appellant's admitted prior art. 
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Thus, since each and every limitation within appellant's invention as disclosed 
and claimed within claim 1, claim 8 and claim 13 is not taught within appellant's admitted prior 
art, in particular with respect to a supplemental thermal annealing process step for thermally 
annealing a semiconductor substrate to compensate for forming thereupon a plurality of gate 
dielectric layers having less than a corresponding maximum numbered plurality of differing 
thicknesses formed employing less than a corresponding maximum numbered plurality of 
thermal oxidation process steps (and in particular absent forming a gate oxide thereupon in 
accord with claim 13), appellant asserts that claim 1, claim 8 and claim 13 may not properly be 
rejected under 35 U.S.C. § 102(b) as being anticipated by appellant's admitted prior art. 

Since the remaining claims within the foregoing rejections are dependent upon 
claim 1, claim 8 or claim 13 and carry all of the limitations of claim 1, claim 8 or claim 13, 
appellant additionally asserts that those remaining claims may also not properly be rejected 
under 35 U.S.C. § 102(b) as being anticipated by appellant's admitted prior art. 

In light of the foregoing response, appellant respectfully requests that: (1) the 
Examiner's rejections of claims 1-2, 7-8, 12, 14 and 19 under 35 U.S.C. § 102(b) as being 
anticipated by appellant's admitted prior art; and (2) the Examiner's rejections of appellant's 
claims 3-6, 9-11, 13 and 15-18 under 35 U.S.C. § 103(a) as being unpatentable over appellant's 
admitted prior art, be reversed. 

9. Summary 

Appellant's invention as disclosed and claimed within claim 1 and claim 8 is 
directed towards a method for fabricating a semiconductor substrate to form thereupon a 
plurality of gate dielectric layers having less than a corresponding maximum numbered plurality 
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of differing thicknesses formed employing less than a corresponding maximum numbered 
plurality of thermal oxidation process steps. The method employs a supplemental thermal 
annealing process step, which is absent from appellant's admitted prior art, to compensate for the 
less than corresponding maximum numbered plurality of thermal oxidation process steps. In 
addition, and in accord with claim 13, the supplemental thermal annealing process step does not 
form a gate dielectric layer upon appellant's semiconductor substrate. 

10. Conclusion 

Appellant requests that the Board of Patent Appeals and Interferences reverse the 
Examiner's action in rejecting the claims within this application within the office action made 
FINAL. Allowance of all claims pending within this application, in accord with the appended 
copy of the claims, is respectfully requested. 

/ Respectfully submitted, 



Randy W. Tung (Reg. No. 3 1 ,3 1 1) 



Tung & Associates 

838 West Long Lake Road - Suite 120 
Bloomfield Hills, MI 48302 
248-540-4040 (voice) 
248-540-4035 (facsimile) 
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APPENDIX 
COMPLETE COPY OF THE CLAIMS 

1. (original) A method for fabricating a semiconductor substrate comprising: 

defining a sequential and repetitive thermal oxidation and partial stripping method for 
forming upon a semiconductor substrate a plurality of gate dielectric layers having a maximum 
numbered plurality of differing thicknesses formed employing a corresponding maximum 
numbered plurality of thermal oxidation process steps; 

sequentially and repetitively thermally oxidizing and partially stripping the 
semiconductor substrate to form thereupon the plurality of gate dielectric layers having less than 
the maximum numbered plurality of differing thicknesses formed employing less than the 
corresponding maximum numbered plurality of thermal oxidation process steps; and 

supplementally thermally annealing the semiconductor substrate to compensate for 
forming thereupon the plurality of gate dielectric layers having less than the corresponding 
maximum numbered plurality of differing thicknesses formed employing less than the 
corresponding maximum numbered plurality of thermal oxidation process steps. 

2. (original) The method of claim 1 wherein the maximum numbered plurality is at least three. 

3. (original) The method of claim 1 wherein the maximum numbered plurality is greater than 
three. 

4. (original) The method of claim 1 wherein the plurality of differing thicknesses encompass a 
range including a low thickness of from about 10 to about 40 angstroms and a high thickness of 
from about 50 to about 200 angstroms. 
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5. (original) The method of claim 1 wherein the supplemental thermal annealing is undertaken 
prior to forming the plurality of gate dielectric layers upon the semiconductor substrate. 

6. (original) The method of claim 1 wherein the supplemental thermal annealing is undertaken 
interposed between forming the plurality of gate dielectric layers upon the semiconductor 
substrate. 

7. (original) The method of claim 1 wherein the supplemental thermal annealing is undertaken 
subsequent to forming the plurality of gate dielectric layers upon the semiconductor substrate. 

8. (original) A method for fabricating a semiconductor substrate comprising: 

defining a sequential and repetitive thermal oxidation and partial stripping method for 
forming upon a semiconductor substrate a plurality of gate dielectric layers having three 
differing thicknesses formed employing three thermal oxidation process steps; 

sequentially and repetitively thermally oxidizing and partially stripping the 
semiconductor substrate to form thereupon the plurality of gate dielectric layers having less than 
the three differing thicknesses formed employing less than the three thermal oxidation process 
steps; and 

supplementally thermally annealing the semiconductor substrate to compensate for 
forming thereupon the plurality of gate dielectric layers having the less than three differing 
thicknesses formed employing the less than three thermal oxidation process steps. 

9. (original) The method of claim 8 wherein the plurality of differing thicknesses encompass a 
range including a low thickness of from about 10 to about 40 angstroms and a high thickness of 
from about 50 to about 200 angstroms. 
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10. (original) The method of claim 8 wherein the supplemental thermal annealing is undertaken 
prior to forming the plurality of gate dielectric layers upon the semiconductor substrate. 

1 1. (original) The method of claim 8 wherein the supplemental thermal annealing is undertaken 
interposed between forming the plurality of gate dielectric layers upon the semiconductor 
substrate. 

12. (original) The method of claim 8 wherein the supplemental thermal annealing is undertaken 
subsequent to forming the plurality of gate dielectric layers upon the semiconductor substrate. 

13. (previously presented) A method for fabricating a semiconductor substrate comprising: 

defining a sequential and repetitive thermal oxidation and partial stripping method for 
forming upon a semiconductor substrate a plurality of gate dielectric layers having a maximum 
numbered plurality of differing thicknesses formed employing a corresponding maximum 
numbered plurality of thermal oxidation process steps; 

sequentially and repetitively thermally oxidizing and partially stripping the 
semiconductor substrate to form thereupon the plurality of gate dielectric layers having less than 
the maximum numbered plurality of differing thicknesses formed employing less than the 
corresponding maximum numbered plurality of thermal oxidation process steps; and 

supplementally thermally annealing the semiconductor substrate without forming a gate 
dielectric layer thereupon to compensate for forming thereupon the plurality of gate dielectric 
layers having less than the corresponding maximum numbered plurality of differing thicknesses 
formed employing less than the corresponding maximum numbered plurality of thermal 
oxidation process steps. 
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14. (previously presented) The method of claim 13 wherein the maximum numbered plurality is 
at least three. 

15. (previously presented) The method of claim 13 wherein the maximum numbered plurality is 
greater than three. 

16. (previously presented) The method of claim 13 wherein the plurality of differing thicknesses 
encompass a range including a low thickness of from about 10 to about 40 angstroms and a high 
thickness of from about 50 to about 200 angstroms. 

17. (previously presented) The method of claim 13 wherein the supplemental thermal annealing 
is undertaken prior to forming the plurality of gate dielectric layers upon the semiconductor 
substrate. 

18. (previously presented) The method of claim 13 wherein the supplemental thermal annealing 
is undertaken interposed between forming the plurality of gate dielectric layers upon the 
semiconductor substrate. 

19. (previously presented) The method of claim 13 wherein the supplemental thermal annealing 
is undertaken subsequent to forming the plurality of gate dielectric layers upon the 
semiconductor substrate. 
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